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(57) Abstract 

A write/read device (1) for the contactless communication with at least one transponder has first coding means (4) for coding a data 
block (DB) in accordance with a first coding method, which first coding means (4) can generate at the most a given number of N coding 
signals (KI) per data block (DB) in accordance with this first coding method, and has second coding means (9) for coding a data block 
(DB) in accordance with a second coding method, which second coding means (9) can generate at the most a given number of M coding 
signals (KI) per data block (DB) in accordance with this second coding method, and has selection means (10) for the selection between the 
coding signals (KI) supplied by the first coding means (4) and the coding signals (KI) supplied by the second coding means (9). 
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WO 99/62196 



PCT/IB99/00880 



Write/read device for communication with transponders, having first coding means and second 
coding means. 



The invention relates to a write/read device designed for the contactless 
communication with at least one transponder and comprising data supply means for supplying 
at least one data block and including first coding means, by which first coding means a data 
block supplied by the data supply means and applied to said first coding means can be coded 

5 in accordance with a first coding method and by which, as a result of the coding in accordance 
with this first coding method, at the most a given number N of coding signals representing a 
data block can be generated and supplied, and including carrier signal generating means for 
generating a carrier signal and including modulation means, to which modulation means the 
carrier signal and the coding signals can be applied and by which modulation means the carrier 

10 signal can be modulated in accordance with the coding signals so as to generate and supply a 
modulated carrier signal corresponding to the number of coding signals and having the same 
number of modulation steps, and including transmission means, to which transmission means 
the modulated carrier signal can be applied in order to be transmitted to at least one 
transponder. 

15 Such write/read device is commercially available in a variety of versions and is 

consequently known. The known write/read device includes coding means adapted to perform 
a bit-oriented coding method, wherein for coding a data block a given number N of bits can be 
coded, i.e. each bit can exhibit either the logic zero state or the logic one state, so that as a 
result of coding in accordance with this bit-oriented coding method at the most a given number 

20 N of coding signals, i.e. coding pulses, which represent a data block can be generated. Such a 
bit-oriented coding method has the advantage that a component high transmission rate is 
attainable. However, such a coding method entails the problem that corresponding to each 
coding signal a modulation step occurs in the carrier signal, which is amplitude-modulated in 
the known write/read device, as a result of which during the transmission from the write/read 

25 device to a transponder not only the amplitude-modulated carrier signal has a comparatively 
high amplitude but that, in addition, the amplitudes in the so-called sidebands may exhibit 
comparatively large values if many modulation steps occur, which in many countries gives 
rise to problems as regards statutory regulations relating to spurious emission and the 
limitation of spurious emission. 



WO 99/62196 PCT/IB99/00880 

2 

It is an object of the invention to preclude the afore-mentioned problems in a 
write/read device and to provide an improved write/read device during whose use no problems 
arise as regards statutory regulations relating to spurious emission and the limitation of 
spurious emission. According to the invention this object is achieved in a write/read device of 
the type defined in the opening paragraph in that there have been provided second coding 
means, by which second coding means a data block supplied by the data supply means and 
applied to said second coding means can be coded in accordance with a second coding method 
and by which second coding means, as a result of coding in accordance with said second 
coding method, at the most a given number M of coding signals representing a data block can 
be generated and supplied, the number M being smaller than the number N, and there have 
been provided selection means with the aid of which it is possible to select that the coding 
signals representing a data block and supplied by the first coding means or that the coding 
signals representing a data block and supplied by the second coding means can be applied to 
the amplitude modulation means. By means of the measures in accordance with the invention 
it is achieved in a very simple manner and with only minimal additional cost that in a 
write/read device in accordance with the invention it is possible to choose from two coding 
possibilities or coding methods, so that it is possible either to select a coding method in which 
high amplitudes can occur in the range of the sidebands but which has the advantage that it 
guarantees high transmission rates, i.e. a transmission which is as rapid as possible, or to select 
another coding method which only allows a lower transmission rate, i.e. a slower transmission, 
but which has the advantage that it guarantees particularly small amplitude values in the range 
of the sidebands, thereby ensuring that problems as regards statutory regulations relating to 
maximum permissible spurious emissions and the limitation of spurious emission are avoided. 

In a write/read device in accordance with the invention the measures defined in 
Claim 3 have proved to be advantageous because it is thus the desired result is obtained with a 
minimal number of modulation steps in the modulated carrier signal per coded data block, 
which guarantees particularly small amplitude values in the range of the sidebands. 

Various possibilities are available for the implementation of the selection means 
in a write/read device in accordance with the invention. However, it has proved to be 
particularly advantageous if the measures defined in Claim 4 are taken because this has 
appeared to be particularly favorable for implementation by means of a microcomputer. 

The measures defined in Claims 5 and 6 have proved to be very advantageous 
because they guarantee that in a transponder which communicates with a write/read device in 
accordance with the invention the coding method selected for the data transmission in the 
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write/read device can be detected very simply and thus a correct decoding is guaranteed in the 
transponder. 

The afore-mentioned as well as further aspects of the invention will become 
apparent from the example of an embodiment described hereinafter and will be elucidated with 
S reference to this example. 



The invention will be described in more detail with reference to the drawings, 
which show two embodiments given by way of example, to which the invention is not limited. 
10 Figure 1 is a block diagram of a relevant part of a write/read device in 

accordance with a first embodiment of the invention. 

Figure 2A shows an example of a data block which occurs in the device of 

Figure 1. 

Figures 2B to 2E show signals and signal waveforms which occur in the device 
15 of Figure 1 as a result of the data block shown in Figure 2A. 

Figure 3 shows a write/read device in accordance with a second embodiment of 

the invention. 



20 Figure 1 shows a write/read device 1, hereinafter briefly referred to as the 

device 1. The device 1 is designed for the contactless communication with a plurality of 
transponders, as is known since long. 

The device 1 includes data supply means 2, which in the present case are 
formed by a memory. However, the data supply means 2 may alternatively be formed by other 

25 means, for example by data generation means which generate and supply data in response to 
information applied to these means. The data supply means 2 are adapted to supply at least one 
data block DB. Such a data block DB can be formed by, for example, the data block El hex = 
225 dec, as shown in Figure 2A. This data block can be represented in a binary manner by 
means of one byte if eight bits in total. The following description is based on this example. 

30 However, it is to be noted that in the case that a data block corresponding to a decimal number 
having far more digits, this has the consequence that a binary representation of this block is 
possible only by means of a plurality of bytes having eight bits. 
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The device 1 includes a microcomputer 3 by means of which a multitude of 
means and functions are realized but in the present case only the relevant means will be 
described in more detail. 

The first coding means 4 are implemented by means of the microcomputer 3. 
5 The first coding means 4 make it possible to code a data block DB, which is supplied by the 
data supply means 2 and is applied to the first coding means 4 via a data input DI of the 
microcomputer 3, in accordance with a first coding method. The data input DI is shown as a 
serial input but it can also take the form of a parallel input. The first coding means 4 are 
adapted to carry out a bit-oriented coding method. In the present case the first coding means 4 

10 are adapted to perform a coding method in accordance with a Return-To-Zero code. As a 
result of the coding in accordance with this first coding method the first coding means 4 can 
generate and supply at the most a number N of coding signals representing a data block DB. In 
the present case the number N has the value N = 8 and the coding signals are formed by 
coding pulses KI, as can be seen in Figure 2B. 

IS In the case that the first coding means 4 receive a data block DB corresponding 

to the decimal number "225" (225 dec) from the data supply means 2, the first coding means 4 
supply a total of coding pulses KI, as is shown in Figure 2B, namely the coding pulses KI1, 
KI6, KI7 and KI8. In this respect it is to be noted that the coding pulse KI1 corresponds to the 
value 2°, a coding pulse KI2 to the value 2 1 , a coding pulse KB to the value 2 2 , a coding pulse 

20 KI4 to the value 2 3 , a coding pulse KI5 to the value 2 4 , the coding pulse KI6 to the value 2 5 , 
the coding pulse KI7 to the value 2 6 , and the coding pulse KI8 to the value 2 7 . Each of these 
coding pulses KI has a duration of 9.44 fis. The coding pulses KI are situated in a time frame 
comprising eight time frame portions, which each have a frame portion time Tl of 37.76 us. 
The coding pulses KI each time appear at the end of a frame time portion. 

25 As regards the first coding means 4 it is to be noted that these means 4 are 

adapted to generate a first start signal SP1 which identifies the first coding method and which 
is supplied by the first coding means 4 before the coding signals KI which represent a data 
block, the number of coding signals being at the most equal to the given number N = 8. The 
first start signal SP1 has a duration of 10.88 jis. This duration of 18.88 us of the first start 

30 signal SP1 is characteristic of the first coding method that can be carried out by the first 

coding means 4. Similarly to the coding pulses KI, the first start signal SP1 appears at the end 
of a time frame portion. 
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The device 1 further includes carrier signal generating means 5 for generating a 
carrier signal TS, which in the present case is a carrier signal having a frequency of 
13.56 MHz. 

The device 1 further includes modulation means, which in the present case are 

5 formed by amplitude modulation means 6. The amplitude modulation means 6 are arranged to 
receive the carrier signal TS and the coding signals, i.e. the coding pulses KI. With the aid of 
the amplitude modulation means 6 the carrier signal TS can be modulated in accordance with 
the coding pulses KI, so as to generate and supply an amplitude-modulated carrier signal TSM 
having a number of modulation steps MS equal to the number of coding pulses KI. 

10 In the present case in accordance with Figures 2A and 2B a total of four 

modulation steps occur in the amplitude-modulated carrier signal TSM, which are referenced 
MSI, MS6, MS7 and MS8 in Figure 2C. Similarly to the coding pulses KI, the modulation 
steps MS are each time situated at the end of a frame time portion and advantageously occupy 
only half the duration of a frame time portion, which is favorable in view of minimal 

IS amplitude values in the range of the sidebands of the amplitude-modulated carrier signal TSM. 
The modulation step in the amplitude-modulated carrier signal TSM which corresponds to the 
first start signal SP1 bears the reference MSO. The modulation depth is represented only 
diagrammatically in Figure 2C. In practice, it is advantageous to use a 10 % amplitude 
modulation (ASK 10 %). However, it is alternatively possible to use an ASK of 20 %, an ASK 

20 of 30 % or an ASK of 50 %. 

As is further apparent from fog 2C, the amplitude-modulated carrier signal 
TSM corresponding to the data block DB = 225 dec requires a transmission time of 302.08 [is. 
This means that the transmission of this amplitude-modulated carrier signal TSM and thus the 
transmission of the data word DW = 225 dec from the device 1 to a transponder which 

25 communicates with the device 1 requires only a comparatively short length of time. However, 
owing to the occurrence of, in the present case, four modulation steps MSI, MS6, MS7 and 
MS 8 within the transmission time interval of 302.08 |is comparatively high amplitude values 
will occur in the range of the sidebands of the carrier signal TS. If all the eight modulation 
steps MSI to MS8 occur the maximum amplitude values are reached in the range of the 

30 sidebands of the carrier signal TS. 

The device 1 finally comprises transmission means 7, which include a 
transmission coil 8. The transmission means 7 are arranged to receive the amplitude- 
modulated carrier signal TSM. The transmission means 7 transmit the amplitude-modulated 
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carrier signal TSM inductively to receiving means of a transponder which is in communication 
with the device 1. 

The device 1 advantageously includes second coding means 9 with the aid of 
which a data block DB supplied by the data supply means 2 and applied to the second coding 
means 9 can be coded in accordance with a second coding method. The second coding means 
9 are adapted to carry out a byte-oriented coding method. In the present case the second 
coding means 9 are adapted to carry out a coding method in accordance with a "l-out-of-K" 
code. Owing to the coding in accordance with this second coding method the second coding 
means 9 can generate and supply at the most a given number M of coding signals which 
represent a data block DB, the number M being smaller than the number N. In the present case 
this second coding method enables at the most the given number M = 1 of coding signals 
which represent a data block DB to be generated and supplied and the second coding means 9 
supply coding signals in the form of coding pulses KI, as is apparent from Figure 2D. 

As is further apparent from Figure 2D, the second coding means 9 in the 
present example, in which the data block DB = 225 dec shown in Figure 2A, supply a single 
coding pulse KI225. The coding pulse KI225 is situated in a time frame comprising 256 time 
frame portions, which each have a frame portion time T2 of 18.88 us. The coding pulse KI225 
is situated in the 225th time frame portion, namely in such a way that it lies at the end of this 
time frame portion and continues till the end of this time frame portion. The coding pulse 
KI225 has a duration of 9.44 jis, which corresponds to half the frame portion time T2 and 
which also applies to all the other possible coding pulses KI1 to KI256. The coding pulse 
KI225 which can be supplied by the second coding means 9 corresponds to one byte 
comprising eight (8) bits, namely the byte "10000111", corresponding to the coding pulses 
KI1, KI6, KI7 and KI8 which can be supplied by the first coding means 4. 

As regards the second coding means 9 it is to be noted that the second coding 
means 9 are adapted to generate a second start signal SP2 which is characteristic of the second 
coding method, which start signal - as can be seen in Figure 2D - is supplied by the second 
coding means 9 before the coding signals which represent a data block, i.e. the coding pulse 
KI225, the number of coding signals being at the most equal to the given number M = 1. 

With respect to the coding means 9 it is to be noted further that the second 
coding means 9 can be designed so as to guarantee that a given data block DB, preferably the 
data block that occurs most frequently and which for example corresponds to the decimal 
value zero, is coded in that for this data block DB no coding signal at al, i.e. no coding pulse 
KI, is generated and supplied, as a result of which no modulation step at all is generated for 
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this data block DB. This measure is advantageous in view of a reduction of the sideband level 
in conjunction with a so-called quasi-peak measurement. 

The device 1 further includes selection means 10 which make it possible to 
select that either the coding signals KI representing a data block DB and supplied by the first 
S coding means 4 or the coding signals KI representing a data block DB and supplied by the 
second coding means 9 can be applied to the amplitude modulation means 6. 

In the present case the selection means 10 include a control switch 11, which is 
controllable by hand but which also be controllable in another manner. The control switch 11 
has one end connected to a potential, not indicated, and has its other end connected to an input 
10 12 of the microcomputer 3. Arranged after the input 12 are control signal generating means 13, 
which are realized by means of the microcomputer 3 and which generate two different control 
signals SSI and SS2 in dependence on the switching state of the control switch 11. When the 
control switch 11 is in its non-conductive switching state the control signal generating means 
13 generate the first control signal SSI, while in the conductive switching state of the control 
15 switch 1 1 said means generate the second control signal SS2. 

The selection means 10 further include controllable switching means 14 
arranged between, on the one hand, the first coding means 4 and the second coding means 9 
and, on the other hand, an output 15 of the microcomputer 3, to which output the amplitude 
modulation means 6 are connected. This means that the switching means 14 are included, on 
20 the one hand, the first coding means 4 and the second coding means 9 and, on the other hand, 
the amplitude modulation means 6. 

When the control switch 11 is in its switching state shown in Figure 1 and, 
consequently, the control signal generating means 13 supply the first control information SSI 
to the control input 16 of the switching means 14, this results in the switching means 14 being 
25 in the switching state shown in Figure 1, in which state the second coding means 9 are 
connected to the amplitude modulation means 6. 

When the second coding means 9 are connected to the amplitude modulation 
means 6 via the switching means 14 this results in the pulse train shown in Figure 2D being 
applied to the amplitude modulation means 6, as a result of which the amplitude-modulated 
30 carrier signal TSM shown in Figure 2E is generated, in which only one modulation step, 

namely the modulation step referenced MS225, occurs after the modulation step MS0 initiated 
by the second start signal SP2. 

As can be seen in Figure 2E, the transmission of the amplitude-modulated 
carrier signal TSM corresponding to the data block DB = 225 dec shown in Figure 2 A requires 
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a total transmission time of 4.833 ms owing to the frame portion time T2 of 18.88 (is. In 
comparison with the transmission time of 302.08 ps in Figure 2 this is a substantially longer 
transmission time but in relation to the amplitude-modulated carrier signal TSM shown in 
Figure 2 it is to be noted that in the time interval of 4.833 ms only a single modulation step 
S occurs, namely the modulation step MS 225, which has the advantageous result that the 

amplitude values in the range of the sidebands of the carrier signal TS are particularly small, 
so that no problems arise with statutory regulations relating to the effects of spurious emission 
and the limitation of spurious emission. 

The device 1 described hereinbefore advantageously allows a choice between 

10 two coding methods, so that at option either a coding method can be selected in which 
comparatively high amplitudes occur in the range of the sidebands of the carrier signal but 
which in an advantageous manner guarantees high transmission rates, i.e. a rapid transmission 
from the device to a transponder, or another coding method can be selected, which only 
permits a lower transmission rate, i.e. a slower transmission but which in an advantageous 

15 manner guarantees particularly small amplitude values in the range of the sidebands of the 
carrier signal. 

The device 1 shown in Figure 3 differs from the device 1 shown in Figure 1 in 
that it has selection means 10 by means of which it is possible to select whether the coding 
pulses KI supplied by the first coding means 4 or by the second coding means 9 are transferred 

20 to the amplitude modulation means 6. 

In the device 1 shown in Figure 3 the selection means 10 also include the first 
coding means 4 and the second coding means 9. In the present case, the first coding means 4 
and the second coding means 9 each have a control input 17 and 18, respectively, which are 
arranged to receive the control signals SSI and SS2 supplied by the control signal generating 

25 means 13. Both coding means 4 and 9 are designed in such a manner that in the case that the 
first control signal SSI is applied to the control inputs 17 and 18 of the two coding means 4 
and 9 the first coding means 4 are set to an inactive state and the second coding means 9 are 
set to an active state, while in the case that the second control signal SS2 is applied to the 
control inputs 17 and 18 of the two coding means 4 and 9 the first coding means 4 are set to an 

30 active state and the second coding means 9 are set to an inactive state. Thus, it is also achieved 
that when the control switch 11 is in its non-conductive state the second coding means 9 
supply the coding pulses KI generated by them to the amplitude modulation means 6 and when 
the control switch 1 1 is in its conductive state the first coding means 4 supply the coding 
pulses KI generated by them to the amplitude modulation means 6. 
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With regard to the two devices 1 described hereinbefore it is to be noted that in the case that 
for the transmission of data supplied by the data supply means 2 not a single data block is used 
-as described hereinbefore for the sake of simplicity - but that a data block sequence 
comprising a plurality of data blocks is required for this, which sequence for example consists 
5 of n data blocks, the relevant coding means 4 or 9 only generate a start signal SP1 or SP2 
before the first data block of each of such data block sequences. 

The invention is not limited to the devices in accordance with the two 
embodiments described hereinbefore by way of example. When this is appropriate the second 
coding means may also be adapted to carry out a coding method in accordance with a "2-out- 

10 of-K" code or a "4-out-of-K" code. Moreover, when the first coding means are active a 
comparatively low amplitude of the carrier signal may be selected, in which case only a 
comparatively small transmission range can be obtained but it is also achieved that low 
amplitudes can be obtained in the range of the sidebands of the carrier signal. Furthermore, it 
is to be noted that, if desired, a device in accordance with the invention may also include third 

IS coding means with the aid of which a third coding method can be carried out in order to apply 
coding signals coded in accordance with a third coding method to the amplitude modulation 
means for the purpose of amplitude modulation of the carrier signal. It is to be noted that 
instead of amplitude modulation means other modulation means may be used, for example 
frequency modulation means or phase modulation means, enabling for example frequency 

20 shift keying or phase shift keying, for example by 180°, to be carried out. 
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1 . A write/read device (1) 

designed for the contactless communication with at least one transponder and 
comprising data supply means (2) for supplying at least one data block (DB) and 
including first coding means (4), by which first coding means (4) a data block (DB) supplied 

5 by the data supply means (2) and applied to said first coding means (4) can be coded in 
accordance with a first coding method and by which, as a result of the coding in accordance 
with this first coding method, at the most a given number N of coding signals (KI) 
representing a data block (DB) can be generated and supplied, and 
including carrier signal generating means (5) for generating a carrier signal (TS) and 

10 including modulation means (6) y to which modulation means (6) the carrier signal (TS) and the 
coding signals (KI) can be applied and by which modulation means (6) the carrier signal (TS) 
can be modulated in accordance with the coding signals (KI) so as to generate and supply a 
modulated carrier signal (TSM) corresponding to the number of coding signals (KI) and 
having the same number of modulation steps, and 

15 including transmission means (7), to which transmission means (7) the modulated carrier 
signal (TSM) can be applied in order to be transmitted to at least one transponder, 
characterized in that 

there have been provided second coding means (9), by which second coding means (9) a data 
block (DB) supplied by the data supply means (2) and applied to said second coding means (9) 
20 can be coded in accordance with a second coding method and by which second coding means 
(9), as a result of coding in accordance with said second coding method, at the most a given 
number M of coding signals representing a data block (DB) can be generated and supplied, 
the number M being smaller than the number N, and 

there have been provided selection means (10), with the aid of which selection means (10) it is 
25 possible to select that the coding signals (KI) representing a data block (DB) and supplied by 
the first coding means (4) or that the coding signals (KI) representing a data block (DB) and 
supplied by the second coding means (9) can be applied to the amplitude modulation means 
(6). 
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2. A device (1) as claimed in Claim 1, characterized in that 

the second coding means (9) are adapted to carry out a byte-oriented coding method. 

3. A device (1) as claimed in Claim 2, characterized in that 

5 the second coding means (9) are adapted to carry out a coding method in accordance with a "1- 
out-of-K" code. 

4. A device (1) as claimed in Claim 1, characterized in that 

the selection means (10) include switching means (14) arranged between, on the one hand, the 
10 first coding means (4) and the second coding means (9) and, on the other hand, the modulation 
means (6). 

5. A device (1) as claimed in Claim 1, characterized in that 

the first coding means (4) are adapted to generate a first start signal (SP1) characteristic of the 
IS first coding method, which start signal can be supplied by the first coding means (4) before the 
coding signals (KI) representing a data block (DB), the number of these coding signals being 
at the most equal to the given number N. 

6. A device (1) as claimed in Claim 1, characterized in that 

20 the second coding means (9) are adapted to generate a second start signal (SP2) characteristic 
of the second coding method, which start signal can be supplied by the second coding means 
(9) before the coding signals (KI) representing a data block (DB), the number of these coding 
signals being at the most equal to the given number M. 
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